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(57) Abstract: 



PURPOSE: An electric near-field probe used in a 
scanning system is provided to directly measure an 
electric filed component of an object using a photo- 
conductive sampling technique. CONSTITUTION: An 
electric near-field probe includes a photo- 
conductive switch assembly(61 0) and an optical 
waveguide(620) coupled to one side of the photo- 
conductive switch assembly(61 0). A tapered bevel 
edge section(630) is formed at one side of the 
optical waveguide(620). An inclined plane is formed 
at the front end of the tapered bevel edge section 

(630). An inclined angle of the front end of the tapered bevel edge section(630) is about 45 degrees so as 
to measure three dimensional perpendicular electric field component. Thus, the inclined plane of the 
optical waveguide(620) is oval shape when a circular optical fiber is used as the optical waveguide(620). 
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43 a} ^ : Xl^- 







(54) ^> Al^^ofl A}-g-s]ir ^ ^ ^\7] 



K^r (Photoconductive Sampling) ^ ^-g-t!: ^ ^A>7] (Electric Near-Field P 

robe)°fl ^rtt SH*}. l"A>7lfe «V£^ ^Sl^l ^ Aj- 7 ] u]-£5fl y^S^ ^jsL^Afl Aj-ofl ?g 

<3€ ^alsHr #5.^ =^H*1 S^^Sr, -SM ^-£^Aj i^^l S^^7> W-g- ^^MHl 3*fl 

Aj«V^ ^£.AJ §^ol iB^SH Si 4. ^7l #5.3)-iM <^-8r £^ ^ 3E^ 7}^ ZfE5. *M *J ^ 

-g- ^-^^ #=3- ^"A>7l^ *3 tfl^*flsl 2*r€ ^ 3*}-fi^ ^^(Electric-Field) ^r^l 7V¥*H, ^a>( 

ScanningH^M 2 * r ^ % 3*R1 €^>«-JL^1 *1 £ *tl ^(MappingW 7>^3>^. 



£ 6 



5. #E#^ (Photoconductive Sampling) ^71a]J: ^aI^t^ 7fl§*^-y ^^S., 

S. 2^ Bflaj-^s a]^^^ 7 fli*3<?l ^-^S., 
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5. 3* -gr KM*! *fl 1 ^Aldflofl 4=. 3=9" %A}7l^ 

£ 4fe *fl 2 ^AHlofl 44g. «fl<g #A>7lS] ^5., 

£5^^ ^3 afl 3 ^Aloflofl ^-g- e=§ ^^V ^-A>7l^ tM§5E, 

6£r ^ *ll 4 ^}7]2\ ^5L, 

S. 7a ^fl^l £ 7kTr 1^ "fl 4# ^>7l^ ^ <g3ill- ^§Kr 5^, 

51 8a 51 8b^r 2^-71 £ 3^ ^>7lS oj-g-sH ^ tfl^l^ ^^^ 0 v ^^Sr ^ 

<51^Sl ^ tfl^V if 3.2] ^> 

310, 410, 510, 610, 730 : Sfi*fl 
312 : ^"£^^1 314, 316, 514, 516 : ^ 
319 : #51*1^ i^*l 320, 420, 520, 620 : #£.^5. 
322, 344 : £^ 630 : ^lt °fl*l 



^> (Scanning System)^ ^ ?!AS, Jitf ^-^l§}7fl^ ^3z& ^Jl^ =^H*1» 

0 l-§-*>^ ^(Electric Field) ^B]*} 0.3. ^-^"t <=r U*}7l (Electric Near-Field ProbeH 

ft* SH^K 

3^ 3*} m>s. GHz^ ^Jl^r i* r »°l JH^sq a. °lt ^Jl^f i^fs] 3 3. 

^51fe ^1 ^7>*}J1 Sife ^^14 °1^*V Sul^ al^ di^V/^^fe ^3. ifl-»MH ofl^l 

Sal^ ^>«^ £ &4f4 IMM^U 5flo.11*, o\z\-& &>\}2\ 5)-® 2Lt\- 3 3 3 Si *lft *}^£2] 

sl^7\ ^7>*>ji flt*. 21 *v ^^Sl ^7l^?l JMJ ftft^ft 0>U)B1- #^»S1 ^71^ ^ ^ 

« ^^*>7l Sftyfr ^^Hl ^liMf- ^7l#ofl tfl^b A? SI* ^7>5>J1 Slt^. 

o]^ i-ir^o.S oil- ^ sa^r 7>^> rflS^^l ^ f ^ ^7} «Vs fe^ ^£ 7>X)fe e^^^> 

■g- ^^^>fe ^^l^fl, ^°flfe ^>71€-<>1 ^V-g-Sl^. *>!«■ ^>7ll-^ -S*V^ %^W^r ^Ir** ^ 

^ Sli^ fe^r ^tfl^ £^ Al^sfl^ 7>7^ 0 > ^2} ^ ^^^^1^21 ^ SLi£^ 

^V 0 ) ^*>fe ^-^-(Polarization)* 7>^H ^^"^ ^ 

tfl ^«1)1- 7>^o> tr^-. Stb tfl^sl ^^-ol] rfl^r ^-a> 7 1 $ ^ £ltt SJ^* ^i^- 

» *r SlS.-^ -¥-«rS4(Loading Effect) ^ ^S.(Invasiveness)7> ^o>«»>^ ^tf. 

1980 ^^011 ols.Bl c>l&| ^EflSl ^-A>7l "^^1 ^(Scanning Probe Microscope)*-, ^l^tfl, STM (Scanning Tu 
nneling Microscope), SFM(Scanning Force Microscope), SOM(Scanning Optical Microscope) ^-°] ^H^^Si-fe' 

^> ^>7l ^nl^ Q*} $}»*s) ^TJ- 5>ji ^Jl^ i^W ^Sl ^ 

S>^Cf. n5lv+, Ojgjg. «-A>7l ^71^131 ^^^^fe OH- ^u^ofl A>-g-^ ^ «fl 

^ltbS)^. atb. ^^^1 ^>7]Sl ^Hltb 4* STM^l ^ ^>7lSSl Bl^^ ^^-(Tunne 

ling Current), SFM^l ^4- ^>*€ ^E^^l^ (Cantilever)^ SOM^l Tg-f ?l#^(Evanesce 

nt-Wave Coupling)^! Sft!: ^^^S.7> €-^1* <$5L 9l<tX^. 
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^ ^lS-^l 3* ^tfl^-^ #±. « S-*fllr 8£ ^2^2 % ^^(Short 0 

ptical Pulse)* ^S.*!^ ^ *1 (Ultrafast Photoconductive Switch)°fl ^^>^1^ ^Ul^Xl- 

^ ^S-^Aj £-&(Photoconductive Sampling) 7]^°] 7H*S|Safe^| > °1tt °l-8-*H ^-B: ^#5.* 

£JL 3^32 ^Jl* *r ScHr 7H 31 fl**. #S.&$ H-&7l#£ ^-lfrS*-^ 

^^#7l (Metal- Semiconductor-Metal: MSM Photodetector)<?} =2^*1* afl-^tf. g-^ ^ ^-fr 7\ 

3H*1 ^Hl^lflL ££4S 3 Et^AM-s^H (Mode-Locked Ti:Sapphier) ^H*^ 3 + 100 fs °1S}<2} 
^ ^~§r 3l°l*1 u J^§- ^tt^ &*})* ^£^^8 ^41 *H fl<M-*W, fl-H^ ^8*13 33 •I'M 

**3q-(Carrier)*<>l ^^U, °1^7ll ^r^VS-^ ^^s>^ s}^ #713 ^iofl o.S ^AlJ; 

«fl u Hl*Kr ^3L» 3#*r7fl °1 D H4- S 1 -^.^, ^ £fe ^i7} ^A^t}. 

«^7H, ^^o] uflJf g-^- «V<£* r «- ^ SJl^ %£^Sfl (Ultrafast PhotoconductorW Br ^ 

«.-3i)s^(Sub-Picosecond)^ o}^- Q^*} t^tt 5J^ ^KE^l^fe- LT-GaAs(Low-temperature-grown 
GaAs), SOS(Silicon On Sapphire) ^* * ^ *£*Hd S^r^^S. 3\3L2. £5= &7] 

Ajlf ^ (Pump-Probe Measurement)^ ^l?>f-7> &£-^(Time-Equivale 

nt Sampling)^ ^ 7>*1 a 0 V^o] fltj.. 

= ^^^^r b)1o]^5.«-e1 ^-^^ ^is] 511 f 1 ^ ^ # ^ = 31 *| ^ ^ (Pump Laser Pulse Bea 

m)^ £3.1 3H*1 f± «] (Probe Laser Pulse Beam)^ ^-7flS. *e)3>jl ( &el€ ^5. 3H*1 ^ ^£ 
o] o]7>^ 2)1 1 ^"S^^ i^KSE^ % ^#7l)<^l °JA>A1^ ^71^^ ^*Vc- *b^. €-5l€ ^ 

t4^1 S£U Sllcl^ *Htr € 6 1 ^(Translation Stage) # *1<S =t (Optical Delay Line)# ^-fr*> 

«^ ^ 2 ^Jl^ ^"S.^ i^^H ^A>Al^ *fl 1 ^^oflAi A^Ajjg ^7l^i AlJlS ^# ^VS.^- 

^cf. o] nfl, ^ i iji^ fl-S.^^ i^^l^ ^ 2 il^ ^^1^ ^V 0 !^ €7H?] ^ Wd^tfl, € 

^V^^VM- ^>fls.)7> Sife ^-t-, Jfl 2 ^31^ #2. 3^ =^^^17> ^1 1 ^Jl^ ^41 *H ^71 

^ a] J: oil sltt ^ rflAj-^oj -§-^ a.^^7fl ^l^lfe ^|o}^ ^ 

A>ol^ Aj-j: ^^(Cross-Correlation)S?-€ -tl^7> 71^-sl^ Sfttq-. ^, ^1 2 ^^^lfe ^ 1 

^-S^Aj ^<H*1<2}-^ 4^ a]tV ^|o4«fl^ Aj^ofl ^7^if S^-(Sampling) 

^Aj-Aj-Bfl(steady-StateH7-i %^\$= ^^*>fe ^S"^ 0 ]^. *\&E-7\ K^Sr ^1*1^ €^ ^ ^ 

^ ^7l(f laser )<*}• cflAj-^l^ ^^^( f m ^-71 (Synchronization)* |1S ^, 3H*1 ^ 
1 iJl^ %S.&<% ^3]x}(3z±± % ^#7l)ofl <?]a>a1^ o3-£ &]<&2.{f i aser )4f m 2l 5fe ^l^lSl 

*>^^ Al M ^^AlSKf if = I f m -n • f laser I )S ^-<?1 (Lock-In) ^7l(5Efe i^li2S 

^7l)» BeWVZL, sflol^s.«-Bl ^a|^ cf^- *>i4^ ^)o]^ ^| 2 ^Jl^ ^"i^Aj 

^7lAl3l* S-&3M1 51^, ^€ ^^Sl-^r Al^(f w )oflAi Al^fi). ^. 7 >«?1 A]^7V n 

^/7l*£l7ll €tj-. 

^■5-^Aj «o v ^* ol*«r ^7lA]Ji^ z). oflol^l. i^(D. H. Auston)<Hl ^-g- ^^Si^, °1» 

*Aj-^ 0.5. ol 21 (On- Wafer) ^^^^l^ W. £ l£ ^S.^Aj °1**H ^^aIs. Aj-ofl ^^31 

^7lA]^l- 7fl^?l ^Aj^- a-^^Cj-. £-4Ms) ^^^r, ^^^Aj-ofl =f.^ ^"3E^Aj ^1* S. 

AiSl ^7l^iAl Jl ^Aj7K 110 )<4 ^7lAl31 ^#7l(120)S.^ AV-g-^4. ^, SJH^ ^"£^^1 Aj-ofl ^^Ai( Transmis 
sion Line)^ =1 ^1 1 ^Al(llO)* ^«*>3., ^| 1 ifl*|(110)«fl ^1* ^°J-* 

°}7}i$: Aj-EfliAi =-2;^ Sflo]^ (140)5-^- ^ ^1 °1 2-1 ?l7>-g-o.S.Ml ^^Aiofl £.^-sl^ ^71 

^^aI^s. a^aJ^ji, ^- X|o|^ol(i50)-fr ^-fr* =S« ^1°1^ zj-z* ^ 2 ^£^Aj ^*1(120)^- A 3^-£ 

^aj i^^K^Ai ^ ( #71 ai^aj 7i(iio)s} ^ ^^1 fl*l^-)s. ?]7>*><^ ^ ^m^*}^*} £fe 3s 

^Ai xHl)(130)S.^-tl ^-4^ ^71^1Jl ^ «>A>^ ?i7lA]3:* ^Zf ^#/^^ *Cr. ^, ^-^^3t| #^^£ #5L 

^Aj i^^l- A>olofl tifl^Jg ^ CflAj-^O] 2:J1^ ^7}/^«^ ^71^ S-Aj-g- ^^^cfl o] -g-^ ^C}. =L ^ ^ 
»W -Sr-^^IH ^^^°flAi ^31^ ^-£^^11 A>oflA^ ^"£^1^ ^*1» CflAj-^fil- ^SflA-l ^^*V^ 

«=>> *>fe ^*}7| ^sr><^, ^-H^Aj ^^l-l- ^71^ ^-A>7l^ ^^1^1 ^Aj o. S ?ft«£^ ^^1^ 

tB^ofl tfl^b #713 ^ o. ol-g-^^ ^tf. n em °1»^ ^71^ ^^rflAj-o, ^^o] 

(Scalar) S3t?l ^i^(£fe ^*) AJ^-* %^*>fe ?1AS. ^tb^^., S)^ ^Bl fto] ^^-Aj 

^S.^Aj 2- W «\]7\ «>5- *B«r*S a] (Terahertz SystemWi}. ^^-^ 0 J-°1 < ?l7>^ 

£Aj Ar^^ofl Bflol^ <yA}Al7l7fl A|Aj^ «V^}»^1 ^Sfl ^S-^Aj A] ^ ^7l ^ o. S 

^ ^7luflAl^- ^3l-*}fe A>7l^ ^7l^^A]^7> ^ <>W2} 3. ^7>^-7> *8-A>(R a diation)§> 

7fl Slfe^l, °1# ifl Ellal-^S «o v A>(Terahertz Radiation)^ tb^. <=>1 &l SllH^-^S ^7>2l- ^a] 7l (Terahertz Tran 
smitter), ^ ^1*^^1 9l7\% ^S.^Aj c!*^ «sa *H*1 U* % ^1^^* 2:3.^ 

^-£^^11 Aj-ofl ^-^^ a §>x-l-2l ^-H^Aj ^^aIS. <?]a>a1^ #713 13-a>s1<H A>-^-^7i(Free-Space)*-S. ^^SlJl 
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*1 ^Terahertz ImagingW^ a>**H SHrHl + ^ t^tiS aI^o^ 

£ 2^- tflel-^s a]^^^ 7B^^°] tMJ* 51 a1 £ 2^1 51^ e)H*l (240)3.^3 ^ 

a}-^* 3H*1 €^ ^ # ^1^2r'?l(250)* ^-fr«H 2 #51^ ^3*1^- ^« ^7){2 

20)3- 9l7}s\°] ^3 tflAj-^(230)» ^ ^ ^>(£Al o>^)t!- tflel-^s ^tt-c}-. n?-SH. ^a] 

7l(210)Sr^A] 71(220)^ XHofl ufl*!^ ^ tfl Aj3i(230)oll cfltb ^713 ^-Ajs-g. ^ oirf. ^sHUa 

Al^tJ^ Sl^K^itW <=>>\d €7>s)- 71^-^ &3 tflAj-^ofl tfl$ ^(Far-Field) Aj£~£ 

-g-513. a>-8-£|«H #J1, ylS^ €■ ^-^A]7lS. °m ^Tj^^l ^3L H o VA >€ Bfl^^s ^^}^» ^^§}7l ^ 
<2 ^Aj <%3<Hl ^741# 7}7li 014. 

n^tfl, aVclol^S)^ o£,o ^.EflS 7j--R- $1*11* ^JL^- ^SL^ ^"2:^ 31 °] ^ ^> 

*}!:-§- ^<S*1S* nfl, zi o]x£ ^^^O] ^7fl^ A] Zl *i#^-g-Sl 3.7151- « 0 >^ofl 2l*fl -*§^€ ^7>»ol 

ZLB\ S.S., #51^ ^^^1- ol-g-g}o} Jg-5.^Aj taj-Al 05. ^E^o] a} A}- ^^-»* T^^M T 



^£ # ^i^A^ ^^^11- cl-g-*V ^-H^Aj £U 7l#* ol-g-S>^ ( a^Jl^f ^A}<y 

tflAj-^fl ifl-sfsl ^Aj- Aj^-E-^- =r 31^ ^-A>7l (Electric Near-Field Probe)* ^l^Vfe ^ ^1 

^. ^-tgsl cl-# ■^■^^ A^^oflA-l ^l^S ^a]7]^. ^a]7H1 A]--g-^ ^ ^ ^-(Terahertz) ^7>^ 

«<J-A> ^ ^^-g- ^A>7ll- *fl?*Hr ^°l^f. 

^ ^Sl £ ^-^^ e^^^Aj^- ^Tg-g- ^-A>7l5l ^l^*Vfe ^°l^r. 



^AJ ^ 

?1#^ ^*>7l ^- ^Sl «S ^AHHl rflAj-^ol ^71-^14 #A}5\3. ^^-^lAi 

Al 71^1 cfltfl, ^- Al^ej-?]^- ^-S-Sl-Ol AlTj-21 AlcgAl^l ^}o]X\ |io|l ^5\o] AJ-7I 3^3 

i£ ^7lAl^2l e^^Aj- Ag«.s.o. ^-s.^Aj ^^211: *l-g-*H ^El^AS. ^#*}^ ^-^ ^A> 7 1^, «V£^1 

^-i^Sfl ^ Aj- 7 1 WV£^ ti>^ %£^^11 Aj-611 ^Aj^ ^ol£ 3= 7fl ol ol^^ ^o|^l Aj-71 A^*l ^ 

A >Ol0l] ^Aj^ 7g-§r ^-£^A^ Ai^^l- ^til*>^ Ao)^) * Aj-^ ^"£^Aj A-^ 

*1 a^*)l7> fl-tq-g. ^sv^iHl ^«() ^ ^-^^i ^^-sife i^-s>^, 

Aj-71 ^£3l-S.fe ZlSl 2L^°11 ^£Ag #^ol 3^51^ A>7l ^ £ Aj Aj.7] ^S}-^ ^ £^ 

<H1 tfl«>^ ^o] o.^. a^Sl^ ^<H£ ^7flSl riHel-olS ^^-i- ^Ajs}^, Aj-71 ^S^S^l 

^Befol= ^ ^ Z12\ Aj-71 A-4lAl£l i^^l Al^ ^ Ai^ ^2}- Zj-71 ^^o] ?i7l^^ 1 

^Al tt^. 

^- ^Aldflofl nl-e^, e^^^V ^-A> 7 lsl a|1s ^^r, (a) ^£^1 7l^ofl 31^^* ^ ^*rfe ^Tfl; 

(b) Aj-71 5l^# ^'Hl #££*il^ ^%4r (c) Aj-71 °fl3l^ ^HIa-1 im^Al^Ell- t>l-g-*><^ 

°1 ^ ^711^1 ^Al Ai^ 3^-1: ^Aj^ ( d ) Aj-71 ^fl *1 2fl € t^AS € W ^ 

q-^ ^2>Al^ 7jol ^ i^^l Ai^j- A>DHVfl.A^ ^"i^Aj ^^11- ^Ajg}^ ] (e) Aj- 7 1 ifl *| 

* ^1-2-ltr aSEllAl^tlsl- ^SV^ 9-^^ ^|7l*>fe ^7^1; (f) SS.31 a1^&)-» °l-§-*}^ 4^1 ^lsl#* 

3.°.SL il^H ^S>fe ^EflSl ^"S^Aj ^^Sfl^ ^Aj§^ (g) AlZj -g-oP^. ol-g-5}^ 

Aj-71 Sl^S^* ^ ^71 ^"S^Aj i^^l ^^^4 Aj-71 7l^^El T3Mljlfe ^741; (h) §«1€ ^"£51- 

3.2) <a^ofl ^aV^ofl Aj-71 ^Al S^Sfl* Aj7l ^A>7ll- ^Aj S >^ ^« 

Aj-71 ^1^ S^ofl ^£Aj §-^ol S^S)^, Aj7l Al£Aj Aj-71 ^"5.311-5.51 S-l^ X^l tfl*> 

^ Jf-g-^S. 3*§S]°1 ^oli ^ 7 flSl — — S}- 0 1 H. ^Aj^ > Aj 7 ] ^-^ssl a-hhI- 

«1= ^1^- U ^ ^Aj«^ Aj-71 ^^Aj i^AlSl i^Al ^ 7J31- Z|7l ^-^^-S. 
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£ 3* * 31 l ^aHI^I ^ tfl#3l3l ^a}^^ «. ^-g- e3 3# #<#7l3l ^Aj-g- SAltbcV. 

* ^^i^-g- ^^-8- ^3 3# #^r7l-& #£=5^ ^3*1 2^31(310)3 #£## =^H*1 2^31(310)31 

^°fl #£3r^-(320)t- 5E. Wcf. 

#£#^ ^^^1 2^31(3 10)^ #£#31(312)31- 2,3.4? #£#31(312) #<*fl ^ #£ *H£ 

-Sp7fl3l o]z^ #^-(314 ^ 316) ^ <>13 i^^l #^»(314 5 316)31 AHofl $,33 ?,J(318)-°3. ^ 

^€ #£## ^3*1(319)* 

W^l SJl^ #£#3l(312)^r 331 3.3- £fe n °l*}sl 7>*H, a}-§-^ 3M*l3l 311-^, ofl^rfl, 

l^sl 3Jj-#* ;g.^Kr #«S ^-#^3. oil^cfl, 2^ #513.31(312)^ 3] °1 ^ |i?l 840 

nm °lS}3l sK^H^r LT-GaAs £tt SOS* ^-g-sl-ji, 1.6 urn °ls}3l 3iHHlAi^ InGaAs* a}*^!}. #£#aj 
i 31*1(319)31 i^^l #^-(314 ^ 316)* #7l 31- (Chromium) £fe ^(Gold)*)- ^ *^°fl ^H^tt W 
«J=*«I| ^<>1 aV^^cf. =L^, #£## ^31*1(319)3) #^(314 ^ 316)°flfe <33l3 # 

^* ^l-g-*>^, #^(Wax)3 §* #^ <^£ %lcf. 

tr^, #£3^(320)* #^* £fe -R-^lSfl #£3433 t^sSM, zls] ^ a^ofl^ ^o] #^.03 #£4j 
^•f^AS. s^sl<H ^7flsl Jg^tb iBefolS #^-(322 ^ 324H ^€3. ^£ef 0 l5. #^-(322 ^ 324)* 
^*Hr #£^ ^ SEfe #£A^ oflS-A] (Conductive Epoxy)* SL^W. #£3xJ-3.(320)3l f^^f, ^ 

ia°U326Hfe £a1 o]-^ Bfl^M, <41^tJ), s.£ ^-^(mode-locked) eIe^a}:^^ eU<3# £^ s.^ -^(mode-1 
ocked) 3H*1^fBl ^a§^ eflo]^ ^^(p ro be Laser Pulse)7> ^^1-^^. 

^-H3)-S.(320)^ ^^"^1^ ^-8- ^^-^1» °l-g-*>^ ^^^1 3:^31(310)7> ^^cf. olnfl, + 

$1*1 2:^*11(310)^ ^-S.^-^ ^^*K319)7> ^ n HVrfl^ ^ ^3il-S.(320)^ ^^fe 

^<^1 7p§-W. ^5-311-3.(320)^ 2^31(310)« ^Wfetil ^-§-*>fe ^^fe ^a^: 

^ fi7} ^ ^-!d ^^Mlt A}-g-tr4. ^SM^l Tfl^fe ^^31(312)31 

^ 741^^.4 21-31 ^£311-3.(320)31 ^ Tll^a.4 e So] tt>^-3j*>4. SEtr, ^-£3iV3.(320)3l §^ Tfl^fe 
#£31*11(312)3 7fl^Ji4 ^l-€r ^<^| «} a^o^t}. %£.3irS.(320)4 %£^^ ^3*1 2^31(310)71- °fl, 
#£311-3.(320)31 ^ 7 fl3l iiel-ola ^(322 ^ 324)* #£^# ^^1*1(319)31 ^ 3i^-(314 ^ 316)21- ^^3^, 
#£3il-3(320)3l j2<H(326)^r #£?i^ ^31*1(319)31 ^ ^C318)^ ^ m^^r. #£2q-3(3 20)31 ^7^2] 

^^o]S. ^(322 ^ 324)^1- #£^^ ^31^1(319)^ = ^^-(314 ^ 316)* z^7l ^£AJ oH^-Alal. ^ #^s§ 
^^31* ^1**1-^ «7l ^^3 <S¥€^. 

* 9X°\*\, £ 3°11 E^m #£^-3(320)^ ^^31 ^Efl# £fe 5J£S. £Al5l«H ^^1^, °l3l- ^ #£nl-3.( 

320)fe ^P-(^)^ £* ^-8-41 nl-er 4* °J 3 ^ ^ Efll- ^ ^-£3x1-33^ ^£ ^c}. 

£ 3°fl £*m * *^3l #A>7l* ifl#3Hl tfl«|-«H e^^# ^*lr, ^ 3l#^*# 

^#^^-31 *^ofl A>-g-^Cf. £tb, * * *^3l t47lf £ 131 #71 #5. ^#71(120)^ tfl*>^ «1^#^ 

3 X, Y, U Z 13-^^.3 *2iol^ ^olcj-(Moving Stage) £^ 3*}-^ ^A}Al^^3l- 3*>-S e^## ^l£3l 

^(Mapping)fll A>-g-% ^ $11}. zi^q-, £ 3-^1 £^1^ * *^°H ^4* #^>7lsl ^Jl^ #£?1^ ^31^1(319)<^1 ^1 
fl- «>olol^ *}<g-g. 7 >*>Jl eflol^ ^a}-&>^ 315^2 « 0 t-a>7> ^0^-711 ^.sl£5., £ 331 #A>7l» £ 2 

«• ^-2*}^ «>31- ^-Ol 21-71 Efli^S ^7l3> Bflel-^S ^Al7l3 -§"£S. ^7fl* Al-^-§>^ EflB^^ A] 

^%%^3^1 #A>^ #^3X(. 33 ^1 -g-*} zl-^ #^1-31 S-Aj^- ^^^c-11 A>-§-^- ^ oic}. £*r. * 
31 #A>7l«- £ 231 Bflel-^ ^rAl7l(220)°fl t|sH «l^#^-3 X ^ Y#-%>-^-3 -g-^jolfe €°1^- £fe 2a>-^ ^a> 
a1^^3!1- ^W<^ ^ tfl#3ll- olnl^^- ^cioH^ AV-g-^- ^ 5.11}. ^2r^, £ 33l #a> 7 1» o]-%-f>}^ 

ol^R^ 7>^^. 

£ 4fe * ^31 uV#3ltb 31 2 ^AHHi n}.^. #Q afl«g #A>7l3l £Al^cl-. 

£ 4°11 £Al€ * ^31 31 2 ^ a] c^l oil nl-g. ufl-g #a> 7 ^ £ 3°fl £*1€ e^##^^- #^>7ll- N N (N* 

2»lAj-^ Bfl^^. =f.^ %o]t±. i 4°fl £a^ 31 2 ^aHHI nl-= tifl^ fA} 7 H^, z^-z^-^ #a> 7 1(410)* £ 

3°fl £^1€ 31 1 ^Aloflsl ## #A>7l3} ">?>7>^13 #£#^ ^31^1(420)* ^tt #£## ^41*1 2;^3l(43 
0)31- #£#aj 2^31(430)31 <a^^oil ^zM-I- °]-%-^ #£3il-3(440)l- S^trCl-. ^*\, 

z|z|3l #£#a^ i 31(430)31- #£311-3(440)31 #313!: ^#^1 #Q ^ ^ ^^*>7l3 
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olnfl, H4<4 £o) zj-z^ i£a}71(410)4 47l Si 3$ 44712} %5.#<$ a^*1(420)4 44-°-^. 
X4421 ei^j^YW e^34^£"§- 41414 ^aH 4^34^ 244 ^#£4^4 4^7lsLAl A}-g- 

* 4 &4. 

£4, £ 4<H1 £a1^ ^ °} ufl<g 447l^r 442} ^i^r 4£3i^ 2^A1(420H1 ^-ff^* 7>*>J1 3H*1 ^ 

^AfAl^j o_ S Ai 314*2 44* -2^4 4 fljl, afl-S vfl<2} l-A>7l(^«V^^.^. 7>431 ^^l^- 

*14 : 5l44 Sl7>*H 314*2 44» ^A7]oi 4 D lAlfe 4a}4 314*2 ?i44» ^sHrt-il A}-g-^- ^ sji^-. 

S]°S, ^7fl^ tiflt ^-A}7llr A>-g-tb 314*2 ^1^4 ^444 4^8 Cfl4*fl5.4lM 444 Bfl4^2 444 ^ 4 

t§ tfl4*ll«- ^.3).^- Bfl^s ^44* -g-AH ^ SU>-4, 3l43 o) <£-g. ^ oi^. 

E 5^T 4 4^2} 4434 3 4*HH ^3 34 4442} ^-Aj^- S.A1*!-!}. 

£ 5^1 £^14 5-^3444 ^Pg-g- «-A}7l^ £ 3°fl £Al4 5-^44 4A>7l4 p}^7}^1S. ^Jl4 4£4 

31(512) ^ 4£#a^ ^31*1 (519)5. 4^4 #je4^ 2^*11(510)4 4£4^ i^Al 2:^1(510)21 <^44 

4 #43 34*111: ol-g-«>^ 344 4£4^.(520)1 5L444. ^5^, £ 3^ ^3 £4 447^ £ l^fl £a^ 
5-3 #4 44714 43 4£4^.(520)2l ^4 44 6 1 7l^^g z^-s., ^jfltfl, 45 4£^- 4^4 7 >a1 3. Si 

O.^, ol ^A>cJigofl ^-S.^ ^$1*1 2:U*|(510)7> 444 3*MN 343<H &4. 

444. 4E43-(520)2} ^444 4^2} 4^4* 4£43.(520)S A>-g-% % + 44*1 °H n 344°ti 343fe 
4£4^ ^41*1 2^31(510) 3*1 44*g£l *g4# 7>a]ji 34*H 2l*fl 34€ nfl, 4E43-(520)2l 

201(526)4 %£3^ ^X|(519)S1 44 ^(518)<>1 ^t^Tfl *>jI, ^3(-S(520)^ ^7fl^ ^H^IH ^(522 
^ 524)^: ^a](519)s1 ^ ^H*l ^^"(514 ^ 516)4 ^Hil ^ 3 ^^€4. 

^1 3 ^Al^ofl 4= ^A}7l^ 2a>^s1 ^Al^^- ^^-Ir^nV ^^(NormaD^^S-* 34 

« 3.^ &4^r $^4. °l"fl, ^47lfe ^3=£ cfl^4 

45 4£S ^A>Xl7fl ^*l*H<s> ^4. 

5L 6-fr £ ^-21 4^ t!r ^1 4 ^AHjofl ^ e^^^ %47l ^ ^.a. £Altb4. 

^- ^ 4 ^A]^ofl 4^ ^A}7l^ 5. 3^1 £Al^ e^?!^- ^"4714 4^7>*1^. ^"5.^^ i^^l 2: 

^^1(610)4 ^4^1» ^-S-*}^ ^^1*1 2:^^1(610)21 «a^ofl ^-£43.(620)* 3L^t!:4. 

ZL514, ^ 6S1 e^^^l- ^-A}7l^ JE 3<H1 £Alg ^A>7l4 ^51 ^£4^.(620)21 ^ 4£ 

^A>z]-(Tapering Angle) ©.S #4^711 3M*|*l <Hl^l(Bevel-edge)(630)^. t 1 ^^^. ^ ^lt ^^1(630)21 -5d 

-Q-o] ^ 521 -gAHHI 4^- e^^^a- ^-a}714 4*7>a)s. 7l^ 4££ 4°1^1 ^4^-6- 7^3. &4. °1 ^fl, ^£ 

4^.(620) Hfl'S ^1^1(630)21 Al^ ^A}^^ z^-s.^ 3^ 2)51^^^.^. ^ 45 - ^a>t^ 

oj^, wll^ oflxl(630)2l Bflojsl ^A>^ 45' oltfl^ z^£ol^e,> ^-cf. n^-sl-A^ ^-£21-5.(620)21 ^a>^^ ^ °\ 
^-B-l: ^£4^.(620)3. ^ ^^0]^ o] ^A>^ofl ^aVs]^ ^-£?i^ ^^^1 2^^1(610) ^a] 

21 ^Kg. 7M1 Jl St^, n 3.71^ ^^SLS. ^44. 

^- 4 4 -SaHH 14=. ^"A>7lfe ^-£4S.(620)« Bfl^S ^1^1(630)4 ^^fl^- 4^ ^ ^4^1?fl 

^•4^ 4-S-, ^^4 2:2^ ^-£^i^ ^41^1 2^^1(610)1- ^¥-4a1?1 4^^- 47l n^}, ^ tfl^-^14 4*1 7> 
4^- *r um olvflsl Ais. ^-^4 X, Y, $ 44^1 ^4 ^^1"* 4^4^ 4 ^4^1 

21 34€ ^^14* £^ 4^4 4 &4. °H, 4^4 2i*>^ ^-A> 7 m 4^ ^14^14 45° 4£S. ^a>^tH 31*14 
^ 4 44. 

£ 7* £ 3 4*1 £ 6<H1 °flAi?i 44^14 4aH1»21 e^444^- 4^4 447121 ^12^^ 4 830nm 

=-^21 $)o]z\ ^oflA] ^^sv^ e^4447l°J LT-GaAs °Hs1#* *^ 4£4*ll 44 o-s. 444^ 
tfl4£^l°14. 

4A-1, £ 7a<HlA-lsl- z>ol, SIMsla} >y^V 714(710), SI-GaAs(Semiinsulating GaAs) ^4714* §«1 

*ll, ^.^4714(710) 2Hi s|^^(712)# ^#44. °l^l, ^4714(710) *H1 ^^fe ^ ^4(712)* 4«1^ ^ 
4 4^4 4^ AlAs4 44 «^o1ji, =l 4*11^ 4^ 4£ n lBl oi^o^ ^ 444. 

^1 44 4^H4i, £ 7b°flAi z>ol SlAg^ ( 7 1 2) SHI 100 nm - 2 um 4£^ °fl3l4(714)4 ^44^ 4 

421 ^Ji4 4E£*I1-I- ^^44. °1 4^HlA-i a>-§-s)^ «v^-si ^3.^ 4£4^l2l 4£^^ ^1314(714)^ s\ ^4( 
712)A5Ai AlAs7> a>^^ ^4°11^ GaAs 4^4, SI ^4(712) °-5Ai l n p 0} A}-g-s^ ^4°fl^ InGaAs 4^4 
^^44. 01214 51^4(712)4 44°H 44 4<=>1 °flsl4 4217144 ^44^ 4£^^ °fl 

314(714)4 ^47l«-(7i0)^s.4^ §214^31 4444. 
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zi cf-g-, £ 7c ^ £ 7d°lH a} ^1^^(714)* 4|*|^(714) *W 

^1^^(716)1- 5=-£*}al, £l€ S.S.Bfl^l^(716)# ^^Xl (Developer), ^l^cfl, AZ5214* °l-g-tb *} 
^z^Qmage Reversal Photolithography)^ +$\*} ^ 3flt_(718 ^ 720)* ^^*b 

t}. olufl, ^- _^a1 2^(718 ^ 720)^ A}olofl^ ^zf3*l ^ _2.JI.31a1^e](716H ^«fl ^ 7 J tt 

s 7e°fl «}£} ^-o], >^*1 34)^(718 * 720) ^^(Evaporation) =£is| ^ ^(Sputtering) 

ofl s|«fl ^z}«H ^o^l ^(722)* ^^jl, ^41*1 3fl^(718 ^ 720)* ^l^l^r 

-§- aS.^xliEl(716)i2l- ^1 <>Hl-g- ^.H(Lift-Off)» °l-g-*H S. 7f<Hl :£*1^ «}£>} £o] _±_ 

31*1 ^^(722) AHofl 3^- 7j(724)°l ^41*1(726)* ^^W. 

JM^H, S. 7g^ll ti}a} ^-ol, ^51 ^3*1(726)7} ^ $H -££31*1^(728)* £_£*}:*, S. 7h 

c\] ^X\# «}<_} ^ol, £5L^ 5LSSIl^^ti(728)lr ol-g-^H 3_*Hr #£3^ =i4l*l Sl3*fl(730)£l 3fl€^> 

* ^-71^1, vH*l %^#s§ ^1^#(714)# ijW. ol ufl ( %5L#s§ ^5q#(714)* <*.z}*}fe «<}1_* #e}^Hl 
°lf} #q «H(Dry Etching) Efe LT-GaAs-2] 34- ^W^w^} ^SHri^ ^ -g-esj-g- 2}*} 
3 a]z} ol-g-t!-^. ^-g-^fe- -U 5 * 71^(710)^ ^ ^ 3HfK714 
H £}*f| ^A}slfe ^l7fl |o S #51^ ofl3|#(714)^ -r 5ftt*. 

o] a}^^, ^E.^ ^$1*1 a^^l(730)fe £3^1E 6^ ^Al^s-o)] A}-g--g ^> 7 1^ ^tflofl ri}5} 

Zf7l ^ sfl^* 5>7ll € ^H*}. ^, ^41*1 S '1. 31 (730)7} o} ^S-fr* ^>-§-*>fe ^-f , 

S. 3 ^ S. 4^ %A>7l^l ^V-g-slfe ^^Sl Bfl€-£.S. ^^slJl, £5^£62l t^7H 

^^"Hlfe ^tgsj Bfl^^s. 

5L 7H1 «>^r ^• c, l, °l-§-*H ^i^^ ^* ^ A S^(712)* 

^•JE^^ S^](730)» ^^-7m(710)^S^ ^<H\a^. ^nfl, AV-g-*}^ Aiz}- -g-^^ s)^#(712) 

«fl A>-g-€ #^°fl 4^ «el ^-S-W. <fl* 1-^, ^^^(712)°1 AlAs ^-^^fe ^4 -g-^ ^ 

^€ #^-A = -a:(HF) -g-^S* A]-g-*>Jl, 21^^(712)^1 InP ^-f «fl^ ^jzf -g-^ _o.jg.Ai ^^(H 

CD -g-^* A|~g-^VcK ol^Tfl Aj^yi^-c.s.^.Bl ^-el^ S^^l(730)fe ol^SS.^ ^(Isopropyl 

Alcohol : IPA)°IH aV^^r-^AJg. ^ £4. 

ol_1^ £ 7jo^l S-Aj-g ufsl- ^-o], ^£AJ ^^^V ^ ^^o_S. 3.*3-s}^ ^BE^-olH ?i^-(742 ^ 744) 

* ^P-yl^rfe E 3 J£ 6ofl «}3}- ^ %H^-S.(740)^1 ^S^^ iflAl 2:f_*l)(730)S ^^-a]^ S. 
3 £ 6^1 S-Al-g u>^ ^ *A>7l* ^^*tf. ol^. S^^, a^«H(730)7> E 3 
Efe £ 4°fl ^-£^(320 5£^ 420)^1 ^-^<^fe %A>7l SEfe afl^ 1^-71 S. ^■^sjS, S. 
5 ofl s.a]^ ^-£34iEL(520)'>fl ^-f^lfe 3S>€ e^^^ #A>7lS. ^-^SlJl, £ 6^1 £A]^ ^-S.3fl-S(620)«fl 
^^fe ^*<H1^ 3^V€ S 

D >^^- £ 7k«fl EAl^ aV^4 Tk°], ^1#a]<4 ^--2. ^s.a| ^^v>ll(750)* °]-%-^ %Sl^ 

2:^^1(730)^1 ¥ ^41*1 ?. ^"(722)31- ^-S.B|-S.(740) ^j-ofl =L^Q ^ ^(742 ^ 744)* *\3. ^.7}^ 

^PH, -B^^ ^\7}m 

£8a^£ 8b^r £ 4^ ^^^^ %A>7l, ^-*1 £ 5^1 ^>7l« °l-g-*H ^ = - = 

S. 8alr t^^, ^31^ ^5E^^(810) Aj-oflA^ 5=3)-iS.(Coplanar Waveguide)^ ^^"S 

(820)7> ^Ajsloi sjo.^, ^- >g-Tg ^-a>71(830)* *l-g-*M H^-S E^-slJl Slfe ?i7l^^^l 

Sl^b ^^^^.(x^ ^^V aj«.)^- %Si^ >ifl*l(820H ^l^-(DC) ^l-ol^i ci 7 >«- Aj-EfloflA-1 

^^^1(820)^1 fl™. SIM*1 ^^1: <?|A>Al7liS 3lS^ ^1 #71 Ali7> Stb, % 

^1^ Hr?l(850)* ^**V°1 ^1^€ ^}7l Bflol^l ^i7> ^-£.31-5.* ^}<^ 5-3*}^ ^>7l(830) 
>;fl*l(840H ^W-O-iM ^-A>7l(830)5l ^^^1(840)^1^ AjAj^ wV<£*}!-e»l ^^^^^a^ ^^xj. 

^*«^i si^ii *2i 6 j 6.s.^ 5L3^S. e^^^^i *3*.*N*.*1 ^^*>^1 €tr. 

^^=8- ^^"(Z^ ^^)* S. 8aSl 'ZS.&'a ^41*1(840)7} ^ ^%}s>\ ^ 

S^s} J§*S*} Aj-Efls X ^ U-^o.s U-A}7l» Al?fl^o.a 90^1€(^}7lal ^-5=^^ ^41*1(840)7} ^ 

^ CflAj-^sl ^^^^3} jg<S$ Aj-Bfls. Z ^ ^^)Al^Ai «V^, S. 8bfe ^^^^ ^^*} 

^ Aj-Efll- £Al*V ^ o.s. #A}7lsl ^-E^Aj ^^^1(840)7} cfl^si ^i^a} ^ o] « 0 v^o.s. fl*l^t}. 
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4]^-§- ^KScanning)^^ z^s* ^ fl^H^ ^Slfe ^lAl^ofl ^ ^ *i# ^ *■§■-&- 

* #7l ft ^HHl *H33*I S&S, ^M^l ^ ^HH ^"S^Ml ^3 * $ 



3#tt M^^l t^^i ^€ *1# f47li 4-^, ^"S^ ol-g-S><^ 3^S2: o]s>^ Al^> 

-g-*fl¥* *r SI^., ^3M#* ol-g-s>o^ ^-s.^^ =±l^*1^ #3-§r 

^ sa^-s.s, #-g-^ ^ ^ ##i^ ^ sa^-. 

S^h ^H^^l ^«fl <&#*V§- 0 1 A^u-slaj <>1«HH 2.^ a}2}-*H, 100 nm " 2 urn £ 

^ZL^ ofl^l^ ^ & e) (Epitaxial Lift-Off) 7l#* 3-8-*H ^ °l#*}o} ol-g-S}SS 

^-*}jL^(Loading Effect)* ^« ^ Sl^fe Si^. 



(57) ^t 1 ^ 'flfl 
1. 

4}$ tfl^-kjol ^7^7>l4 ^7>3^S ifl^MH ^7lAj^^| tflSfl, # *1 <3|t!}-°1-§- ^-fr^ ^^^0.5. 

*1<Sa1?1 Bfl ^ ^^^1 T^SM -8-71 si ^71^]^^ e^3# M-S^* °1 

-g-^ «?)bh as ^#*>fe t47H sa^A-l, 

tiV£3l ^"5.^^ * -*7l Aj-ojl tgAjjg ajolSE. ^7flSl ol^^ ^^-4 #71 ^ 

flAl ^q-i-Sl AHofl tg^jg ^ 7j^- ^"E^^ ^H*llr ^Sl^ ^ 

#7l ^-H^ ^41*1 S^^l7> ^SJ-^Hl ^«fl ^tSl^ 3E.«-*>^, 

#71 ZL9\ 2]^ 3.i&6\] 7)5.^ #^ol S^Sl^, #71 #€^r #7l *S.3i|-SSl 

ofl tfl*><^ ^ol ^V^o.S. o. S S^SH ^7flSl ^=2^ iB^-^lH. ^i^-i- ^^*>^, #71 ^"£31-5.21 

iS^^lH ^ ^ nSl ^A] ^71 ±5]x\2\ ^41*1 ^ ^ ^ ^tSl<H ^7l^ ^ 

^ W 2. 

^■^g cflAj-sno] ^7>^7>i4 ^^>5)s m^-oflA-l ^aq-^va. $Xxr ^.7}^\s.^] rfl«fl, % ^l^eh'?]* *1?>^ o.s 

^l<gAl^1 aflol*] ^^6)1 ^]«|| ^5|ol #7l ^7lAl3:Sl #&»* it-fial* °1 

-§-*H ^ El^-^S. ^#*>fe e^^# 1-A>7H1 oJolA-1, 

#71 ^# N x N (N* 2«>l#sl ^) ^"a^l ^# 1-A>7l# 3LW^, 

#7i AA$\ ^# t47lr, 

*±S.*ft ^ #7l «V£Sil *3t^«H #«fl ^<H^ ^7fl2l ol^^ ^41*1 #71 i 

^^«Sl 40H *i#€ ?, v fe ^-S-^^ ^^1* ^l*Kr *S.^^ 2:^^11; « 

#71 ^^*1l7> W-g- ^SV^Hl ^«fl ^ "S^oil ^^-51^ 3-S.3f|-3.» 3E.^M, 

#71 ZL^l S^ofl ^5.A^ #^ol S^Sl^, #71 ^£.# #71 ^"S.^^ ^ 

d\] tfl*J-o^ ^ol wj-^o.^ S^Sl^l ^ol£ ^7flal Jg^^r iE^o|a ^aJ^, # 7 1 ^-£.5^-5.31 

^HSl-olH ^q- ni ^AJ # 7 1 fl-S.^^ dtflAl ^ ^^^1 ^ A?\ ^^^1^ ^71^ ©.S 1 

^* ^^-s. *m e^3# %-A>7i. 
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^g^*- 3. 

XI 2 *41 Sl^H. 

#7l Zl-Zj-iq ^-A>7lfe Z^7] <J}3* ^>7]^ ^3*1^ *|5L*Vfe ^.2.3. nfllSH 0.11^ ajiZ 

XI 1 *SEfe XI 2*41 & oH, 

53* *3 ia «Vfe ^-a>71. 

xi 4 *4i sfl°w, 

*7i 71^^ zi-s-fe 45° <y 53* ^^-^s *m ^>7i. 

^T 1 * 6. 

xi 1 *4i sfl°H. 

-8-71 ^ ZJ-s olifls] 3 A}zKTapering Angle^S. >1| ^H^l*! « 41*1 (Bevel-edge) 

s 53* ^-a>71. 

^T 1 -* 7. 

xi 6 *4i $a<x^, 

#7l afl ^ ofl *| s] 7 l ^ 3 zj-HS *M ^ ^A}^-g- 5Hf 53* Sr$ AS sfe #A>7l . 

^t 1 * 8. 

xi 6 iM"5fl°w. 

-*7l 3 ^>^* 45" *H tl 53 * *3 ^ *>fe e=S 3# *A>7l . 
^n 1 -* 9. 

xi 7 *4i sa°H, 

-8-71 7l^?g zl-i^r 45" Si 53* Sr^SLS. ^}7]. 
10. 

XI 1 *S^r XI 2*41 5fl°W. 

*7l ^j-JE^ ^*1 2:^X1^- *7l #5.*!^ ^fl*l7> £ £^ IL wVcfl^ ^B) ^ol fl-TEsl-s 

21 °J^4l 3*3fe 53* sj-fe ^>7l. 

^■T 1 -* 11. 

XI 1 *si4 xi 2*41 Sfl<H/M. 

#71 *^Sl ^H^Sfl^ 3lS^ SE^r n o]^ uV^*} ^^* 7^2, #7] $\o]t] ^-#* ^*Hr 

*^?l 51* e^^# ^-A>7l. 

3^-* 12. 

xi 11 *4i sa°w. 

#7l ^-^^ 3JM*| ^^°1 sj-lhfr 840 nm °1*Mj1, #7l 840 nm ^o]^ s^* ^*>^ 

**!* LT-GaAs SEfe S0S°] 53* ^>7l. 

3^-* 13. 
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*H 11 ^ 5a°H. 

#7l ^^3] s^Ks. i 6 um o^ol^ -#7l i.6um °1§}S1 ^- a^- ^o]t\ s|-#* ^*Rr # 

InGaAs<?l 53* s>fe = 3 **>7l. 

St 1 * 14. 

12 ^ofl'sl^l, 

#7l 3H*lfe ^-^ ^T^ar/A}^*) 0 ] (Mode-Locked Ti:Sapphier) 3l°l*1 SEfe 2.= (mode-locked) ^ 
* ^ 3H*i» 31^*Kr 53* ^-2.3. *fe %A>7l. 

St 2 * 15. 

*fl 13 $a°W. 

#7l 3] °1 *) 2.= s-€(Mode-locked) €^ 3M*|* S^fe 53* ^ e^^^ ^>7l. 

St 1 * 16. 

*n i % v *n 2*«n 5&<>h, 

#7l #£5^5L^r ^7] ^^-ofl SH» ^fe 3tt3* S^fe *£3*k» iW-fer 53* *Hr ^ ^ 

^>7l. 

St 1 * 17. 

*n i6 *<* sa°H. 

^•71 Tfl^fe #7l «V£S11 ^S^l^ ^ 741^^.C+ ^ ^ O.JS. e^## 

7 l- 

St 1 -* 18. 

*i i ^ ^4 a] 2%h sa°H. 

#7l 31)5^ #7l ^2^€ £^ ^S.^ oflS-Al (Conductive Epoxy)* ifs^ 53 

* J&S *Hr 3# W7l. 

St 1 * 19. 

*fl l ^Sl4 *1 2**11 SW-M. 

#7l ^* -S-7] 511 0]^ ^^7> ^-S^ 7}&1^ ^^MM^, ^7l 3*MI^ *|*Hr 

#71 %£^^°1 Tfl^iLl} ^ -^71 ^513^^ §^ Tfl^q- e 53* ^-^^S. *>fe e^£*o V ^>7l. 

Sn 1 * 20. 

*fl 1 *, *1 *2 * all 3 * *ll 5 *<H1 SWi, 

^-7i ^>7ife ^a> Ai^^si- 2*Ri ^ 3*V€ e^*i#-g-5. ^is^i^h 7>^*> 53* *> 

St 1 -* 21. 

*fl 1 * A 2 * 31^ xfl 3 *°11 SX^, 

^-71 53 ^ ^>7lfe #71 ^-£3}-^Sl ^1^ = 7 fl2l ^Sel-olH ^^1 ^ ^°^* ?]7>*> 

3. #71 ^-2^ ^1^1 7^ Bflel-^S #7W» ^>^1?1^ 53* ^-^-^S. 5-^^# ^A}7l. 

S^* 22. 

^ 21 %H1 SJ^H^i. 

#71 ^-^^i# ^}7lfe #7l n^M.* ^ ^ olul^)^ 53^- ^^l^S. ^>7l 
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^^l-^- 23. 

-8-71 n x N «fll5l %a>71 ifl^H 7>^tii Jf-g-ofl ^^i^v f47Hi> 3**1$-* # 

24. 

*fl 23 9l°]*\, 

#SfiS.^El «U> ^ tflAj-sfl-g- ^-a^- ^7} 51-1- °] v] $ (Terahertz Imaging)*}^ 

*H-3fe 3* s>fe !^}7l. 

^^8" 25. 

*fl 22 ^l 5fl°W. 

*rfe %A>7i. 

26. 

*fl 24^1 SH*!. 

Aj. 7l zj-zj-ai es^tf ^-A>7ife >8-7i « 0 >a>^ Efle^s €^ £fe ^3-* ^*Kr 3* ^ 

^'as ^ ^-a>71. 

^T 1 -^- 27. 

^ 31=8 21 °)1 Si<^ Ai , 

(a) ^51*11 Aj^j- 7l^ofl S^*^ cj^l; 

(c) a}71 <H13)# Aj-o!]^ S^^l^Atit ol-g-sH o]^^ ^ 7 fl£l *m Bfl€* ^*Br 

(d) ^7} ZfZ|Sl i^A] Sfl^ Aj-Ofl £ ^ *i^-g; ^2VAl^ # = 7£o] - A^*] A>o]6fl fl- 

^€ %5L*1^ ^^Hr ^Tfl; 

(e) -S-71 %5L*d^ ^3*1» *=S.fi-«- 5^31*1 ^4 ^zV^ ^7l*>fe #?fl; 

(f) 5LJL 31*1^-1- ol**H Aj-71 oflsl^-i- Aiej^ cls. Ai^sH «*Hr ^EflSl ^-£^Aj ^3*1 S^sflSl Sfl^* 

(g) *«r^ -g- 0 - 5 !* <=»l-g-*H ^71 5)AJ^ ^l^H -8-7] ^-£?iAj Aj-7] ^^8 7l^o.S.^-El 

(h) ^S^SSl ^6\] ^SV^oH o^Sfl ^V 7 1 %5L#^ 2:^^1» Aj-71 %^>7l* ^ Aj S > 

A}7l ZLS] 3]^ ?i£A^ #^ol S^Sl^, Aj-71 S^* ^7l ^-£3}-5L£l a^<=>fl l^*} 

^ ^«>1 «j*Vo_^. ^-^-^ S^Slol ^oli = 7 fl2l ^*3^ ±1^3 ^Aj^ > Aj-71 ^H3l-S.5l iiBBr 

^1S ^ ^ ^ ^ ^AjJf^ Aj. 7 l ^i^^ i^^lSl ^Al ^ ^ 7J21- 21-71 S^IS % 

A>7i ^ Si «s-^a. 

28. 

27 %H1 ^<H^, 
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-f-^m 53* *>fe ^>7l ^ s *g-^. 

*a 27 &<>h, 

^■71 7]^ zl-Sfe 45° tl 53* ^8 °-sL *>fe ^>7l ^la « 0 v«L 
30. 

*fl 27 %H1 JfloW. 

^-2.31-5.31 ^-if^: ^ ^S. ol^flsl ^A}z}-(Tapering Angle)-°S ^°}*}7)} «fl (Bevel- edge) 

3. ^3^1, «flt «H1^1S1 71^ Z1-5.S. T^}^^ 7}*H, Jfr 7 ] ^£3^ ^3*1 S^SflSl nj) 

^n 2 -^- 31. 

*ii 30 sa^H, 

^"71 ^V^* 45' olvflolJL, 7%X[T£T&2\ 7l^^§ ^Slfe 45* 91 53* ^-^^S ^}7l ^ . 

^^l-^- 32. 

27 ^Hl Sl^H, 

^71 U^s* ^S^l ^l3l#-gr 100 nm 2 umSl ^-^t £:2, 840nm ^Is}^ ^HM Efl*iH^ LT~GaA 

s 1.6um «ls>5l s^ofl tfl-sijA^ InGaAs-el 53* ^-2.3. ^ . 

33. 

27 *M $a°H, 

^7l 31^^* M-ii^l^ oHMja, ^-71 LT-GaAsf^l AlAs &o\5L, ^7] InGaAs^l tfl^Wfe InP 

91 53* ^H)-^ ^>7l 

3 TO 34. 

27 *M sa°H. 

#71 ^-71 5^ «V*^1 3* SE^r ^ 53* ^<LsL ^>7l 

3 TO 35. 

^ 27%H1 &o]*\, 

3 5LW^ 53* ^-^S- 1-A>7l 

3 TO 36. 

*ll 35 Si<H^, 



2^ 



- 12 - 




- 13 - 



gDH^ol ^2003-0077734 



3— 712 
— 710 



/714 

^—712 

—710 





H^7e 



722 



722 

I 



1 — 716 
-714 

"712 
-710 



- IF. - 



g3H^31 ^2003-0077734 



Jjf* ) 726 




^7g 



722 



728 



/ / / 



^714 
-712 



—710 



730 





- 1fi - 




- 17 - 



